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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
appUcation: 

■ — > 1 . (Currenm^ amended) A -In a real time interactive graphics system, a method for 
rnorphing and displaying a texture -mapped object comprising: 

( pre-decomposMig at least some texels of a texture map representing a 2D image 
into respective texel color components; 

predetermining, based on said decomposed texture map and target texel color 
component states defined W a target morph texture map defining a target morph texture 
map providing a target 2D image , at least one incremental morph parameter 
corresponding to said respectWe texel color components, 

using said incremental morph parameter during real-time imaging to incrementally 
interpolate said texel color components toward target texel color component states 
through at least one intermediate morph texel color component state to provide a 
morphed texture map representing Amorphed 2D image ; and 

displaying an image based at lAast in part on said intermediate morph texel color 
state by texture mapping said morphedvtexture map to apply said morphed 2D image onto 
a surface of said object , \ 

wherein said incrementally interpomting comprises repetitively adding said 
predetermined incremental morph paramete\ to said predetermined texel components to 
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produce a corresponding sequence of intermediate morph texel component states defining 
morphed texture maps representing 2D images . 




Claim 2 previously canceled without prejudice or disclaimer. 

3. (Original) A method as in claim 1 wherein said incrementally interpolating 
comprises using an integen arithmetic calculation to repetitively increment or decrement 
said plural texel components based on said predetermined incremental morph parameter. 

4. (Previously amendled) A method as in claim 1 wherein said predetermining 
calculates said incremental morph parameter as the amount of change in said texel 
components for each successive time period within a morphing procedure, and said 



incrementally interpolating changes said texel components in response to the integer 
portions of said incremental morph parameters. 



5. (Previously amended) A method as in claim 4 wherein said successive time 
periods comprise image frame times. 

6. (Previously amended) A method as in claim 4 wherein said incrementally 
interpolating conditions said change in said texel components based on which of said 
successive time periods has occurreu within said morphing procedure to minimize the 
number of calculations required to morph said texture. 
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7. (Previously amende!) A method as in claim 4 further including selectively 
adding integers to or subtracting integers from said integer portions to reduce 
approximation errors in the context of integer arithmetic operations. 

8. (Previously amended) A method as in claim 1 wherein said incremental 



interpolation comprises 
approximations of said 
approximation errors by 
components to target texel colnponent values 



increijnenting or decrementing said texel components by integer 
deterriliined morph parameters, and compensating for 
perfdrming at least one floating point operation to set said texel 



9. (Previously amendeq) A method for morphing and displaying a texture 
comprising: 

pre-decomposing at leas^ some texels of a texture map into respective texel color 
components; 

predetermining, based onkaid decomposed texture map and target texel color 
component states defined by a tamet morph texture map defining a target morph texture, 
at least one incremental morph parameter corresponding to said respective texel color 
components, 

using said incremental morph\parameter during real-time imaging to incrementally 
interpolate said texel color components toward target texel color component states 
through at least one intermediate morpli texel color component state; and 
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1 



displaying an image based at least in part on said intermediate morph texel color 



state, 



wherein said incrementally interpolating comprises repetitively adding said 



predetermined incremental morp i 



produce a corresponding sequenc e of intermediate morph texel component states; 



wherein said incremental interpolation selectively interpolates said texel 



/ 



components based on an interlace 
10. (Previously amended) 



parameter to said predetermined texel components to 



factor. 



\ method for morphing and displaying a texture 



comprismg: 

pre-decomposing at least s^me texels of a texture map into respective texel color 
components; 

predetermining, based on said decomposed texture map and target texel color 
component states defined by a targat morph texture map defining a target morph texture, 
at least one incremental morph parameter corresponding to said respective texel color 
components, 

using said incremental morph pWameter during real-time imaging to incrementally 
interpolate said texel color components Voward target texel color component states 
through at least one intermediate morph flexel color component state; and 

displaying an image based at least in part on said intermediate morph texel color 



state, 
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wherein said incrementally/ interpolating comprises repetitively adding said 

predetermined incremental morpli parameter to said predetermined texel components to 

produce a corresponding sequence of intermediate morph texel component states; 

further including conditioning said incremental interpolation step based on an 
interlace factor. I 

1 1 . (Previously amendea) A method as in claim 1 further including calculating a 
frame counter corresponding td said texel components, and selectively incrementing or 

cerementing said texel components in response to said frame counter. 

12. (Previously amendeji) A method as in claim 1 further including the 
preliminary step of storing said decomposed texel components in separate texel 
component arrays. 

13. (Previously amended) A method as in claim 12 wherein said texel components 
comprise red, green and blue color values and an alpha value. 

14. (Currently amended) K real time interactive graphics system for morphing and 
displaying a texture -mapped object comprising: 

a color decomposer that prfe-decomposes at least some texels of a texture map 
representing a 2D image into respective texel color components; 
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a predeterminer that predetermines incremental texture component morph 

parameters based on said decomposed texels and target morph texture texel color 

component states defined by a target texture map representing a target 2D image . 



an incremental interpolator that incrementally interpolates, in response to said 
predetermined incremental moroh parameters, said texel components toward said target 
texel color component states through at least one intermediate morph texel component 
state to provide a morphed texti re map representing a morphed 2D image ; and 



a real-time image generator that generates a display based at least in part on said 
intermediate morph texel component state by texture mapping said morphed texture map 
to apply said morphed 2D image ^nto a surface of an object in real time response to user 
inputs . 



wherein said incremental interpolator repetitively adds said incremental morph 
parameters to the texel components to produce a corresponding sequence of intermediate 
morph texel component states defiping moi^^hed texture maps representing 2D images . 

Claim 15 previously canceled without prejudice or disclaimer. 

16. (Original) A system as in claim 14 wherein said incremental interpolator 
comprises an arithmetic calculator pat performs a repetitive integer arithmetic 
calculation to repetitively increment or decrement said plural texel components based on 
said determined incremental morpH parameters. 
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ame^ided) A system as in claim 14 wherein said incremental 

incremental morph parameter as the amount of change in said 



17. (Previously 
interpolator calculates said 
texel components for each 
changes said texel componfents in response to the integer portion of said incremental 



mccessive time period within a morphing procedure, and 



morph parameters. 



18. (Original) A sys 



em as in claim 17 wherein said successive time periods 



comprise image frame times 



19. (Previously amended) A system as in claim 17 wherein said incremental 



interpolator conditions said 
successive time periods has 
number of calculations requi] 



change in said texel components based on which of said 
occurred within said morphing procedure to as to reduce the 
ed to morph said texture. ' 



20. (Previously amended) A system as in claim 17 further including an adder that 
selectively adds or subtracts llrelative to said integer portion to minimize approximation 
errors in the context of integer larithmetic operations. 

21. (Previously amendeci) A system as in claim 14 wherein said incremental 
interpolator increments or decrements said texel components by integer approximations 
of said determined morph paramkers, and compensates for approximation errors by 
performing at least one floating p^int operation to set said texel components to a target 
texel component value. 
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22. (Previously amendecllfA system for morphing and displaying a texture 



comprismg: 

a color decomposer that 



pre-decomposes at least some texels of a texture map into 



respective texel color components 

a predeterminer that predetermines incremental texture component morph 
parameters based on said decc^mposed texels and target morph texture texel color 
component states 

an incremental interpo ator that incrementally interpolates, in response to said 
predetermined incremental m^rph parameters, said texel components toward said target 
texel color component states hrough at least one intermediate morph texel component 
state; and 

a real-time image gene :ator that generates a display based at least in part on said 
intermediate morph texel component state, 

wherein said increments!! interpolator repetitively adds said incremental morph 
parameters to the texel components to produce a corresponding sequence of intermediate 
morph texel component states; 

wherein said incremental interpolator selectively interpolates said texel 
components based on an interlace nactor. 

23. (Previously amended) A s^ystem for morphing and displaying a texture 



compnsmg: 
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a color decomposer thaupre-decomposes at least some texels of a texture map into 
respective texel color components; 

a predeterminer that predetermines incremental texture component morph 
parameters based on said deiomposed texels and target morph texture texel color 
component states, / 

an incremental interpolator that incrementally interpolates, in response to said 
predetermined incremental morph parameters, said texel components toward said target 
texel color component states through at least one intermediate morph texel component 
state; and 

a real-time image g merator that generates a display based at least in part on said 
intermediate morph texel component state, 

wherein said incremental interpolator repetitively adds said incremental morph 
parameters to the texel components to produce a corresponding sequence of intermediate 
morph texel component states; 

further including a coimitioner that conditions said incremental interpolation based 
on an interlace factor. | 

24. (Original) A system as in claim 14 further including a frame counter 
corresponding to said texel component, and wherein said incremental interpolator 
selectively increments or decremints said texel component in response to said frame 
counter. \ 
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25. (Original) A sj 



said texel component arrays 



26. (Previously an 



stem as in claim 14 further including a separate array storing 



ended) A system as in claim 25 wherein said texel components 



comprise red, green or bl le color values and an alpha value. 

27. (Currently amended) An efficient texture moiphing method for morphing and 
displaying textures textu 'e-mapped objects using a real-time interactive 3D graphics 



system including user-m;mipulable controls, said system displaying at least one 3D 
texture-mapped object hised at least in part on a morphed texture map comprising plural 
texels defining a texture mage , said texture morphing method including: 



(a) before real tim i imaging, pre-decomposing said texture map representing said 



2D image into plural texe 



components and precalculating incremental morph parameter 



values for the texel compc nents; 

(b) during real-tima imaging, incrementally changing the values of said plural 
texel components over timt based on said calculated incremental morph parameter values 
to provide morphed texture paps representing moiphed 2D images ; and 

(c) during real-time imaging, generating images in real time based at least in part 
on said incrementally-changipg texel component values by texture mapping said morphed 
texture maps to apply said morp[hed 2D images onto at least one 3D object surface in real 



time response to user operation oV said controls. 
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wherein said incrementally changing step repetitively adds said calculated 

incremental morph parameter values to the texel components to produce a corresponding 

sequence of intermediate ijnorph texel component states defining morphed texture maps 

representing 2D images . 

28. (Previously amended) An efficient texture morphing method for morphing and 
displaying textures using a real-time interactive 3D graphics system including user- 
manipulable controls, said system displaying at least one 3D texture-mapped object based 
at least in part on a morphep texture map comprising plural texels, said texture morphing 
method including: 

(a) before real time iihaging, pre-decomposing said texture map into plural texel 
components and precalculati^g incremental morph parameter values for the texel 
components; 

(b) during real-time imiging, incrementally changing the values of said plural 
texel components over time ba^ed on said calculated incremental morph parameter 
values; and 

(c) during real-time imaging, generating images in real time based at least in part 
on said incrementally-changing tekel component values, 

wherein said incrementally changing step repetitively adds said calculated 
incremental morph parameter values to the texel components to produce a corresponding 
sequence of intermediate morph texei component states; 
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wherein said calculating step (a) comprises calculating the value of Ar = (TC-SC) / 
(FR * T), where SC is t^e source texel component value, TC is the target texel 
component value, FR is ihe frame rate and T is the morphing duration. 

29. (Previously amended) An efficient texture morphing method for morphing and 
displaying textures using a real-time interactive 3D graphics system including user- 
manipulable controls, said system displaying at least one 3D texture-mapped object based 
at least in part on a morpljed texture map comprising plural texels, said texture morphing 
^^^^ \ y method including: 

(a) before real time limaging, pre-decomposing said texture map into plural texel 
components and precalcula\ing incremental morph parameter values for the texel 
components; 

(b) during real-time iiAaging, incrementally changing the values of said plural 
texel components over time ba^ed on said calculated incremental morph parameter 
values; and 

(c) during real-time imaging, generating images in real time based at least in part 
on said incrementally-changing teWel component values, 

wherein said incrementally dhanging step repetitively adds said calculated 
incremental morph parameter valuesUo the texel components to produce a corresponding 
sequence of intermediate morph texel\component states; 
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wherein said increrhentally changing comprises repetitively incrementing or 
decrementing said plural tcxel component values by uniform amounts at a first 
predetermined frequency based on the integer portion of Ar, and adding or subtracting a 
further integer value at a fjirther predetermined frequency less than said first 
predetermined frequency. 

30. (Previously amended) An efficient texture morphing method for morphing and 
displaying textures using a| real-time interactive 3D graphics system including user- 
manipulable controls, said system displaying at least one 3D texture-mapped object based 
at least in part on a morphe||i texture map comprising plural texels, said texture morphing 
method including: 

(a) before real time iihaging, pre-decomposing said texture map into plural texel 
components and precalculati^g incremental morph parameter values for the texel 
components; 

(b) during real-time imiging, incrementally changing the values of said plural 
texel components over time ba^ed on said calculated incremental morph parameter 
values; and 

(c) during real-time imagiW, generating images in real time based at least in part 



on said incrementally-changing texel component values, 
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wherein said incrementally changing step repetitively adds said calculated 

incremental morph pararieter values to the texel components to produce a corresponding 

sequence of intermediate morph texel component states; 

wherein said incr ^mentally changing comprises repetitively incrementing or 
decrementing said plura texel component values by uniform amounts at a first 
predetermined frequency ^ based on the integer portion of Ar, and adding or subtracting a 




further integer value at a 
predetermined frequency 

wherein said first 
frame rate. 



further predetermined frequency less than said first 
; and 



M second predetermined frequencies are each based on image 



31. (Previously amqnded) An efficient texture morphing method for morphing and 
displaying textures using a real-time interactive 3D graphics system including user- 
manipulable controls, said system displaying at least one 3D texture-mapped object based 
at least in part on a morphed \exture map comprising plural texels, said texture morphing 
method including: 

(a) before real time imaging, pre-decomposing said texture map into plural texel 
components and precalculating incremental morph parameter values for the texel 



components; 
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tinie 



(b) during real-tiirfe imaging, incrementally changing the values of said plural 
texel components over tinie based on said calculated incremental morph parameter 
values; and 

(c) during real-time imaging, generating images in real time based at least in part 



on said incrementally-ch; 



nging texel component values, 



^^T^l v^^^equence of intermediate 

0^ 



wherein said increjmentally changing step repetitively adds said calculated 
incremental morph paranheter values to the texel components to produce a corresponding 



morph texel component states; 



wherein said incrementally changing comprises repetitively incrementing or 
decrementing said plural ttxel component values by uniform amounts at a first 
predetermined frequency based on the integer portion of Ar, and adding or subtracting a 
further integer value at a fumier predetermined frequency less than said first 
predetermined frequency; anc 



wherein said second predetermined frequency is based on a frame counter that 
counts a predetermined number of image frames. 

32. (Currently amended) l\n efficient texture morphing method for morphing and 
displaying textures texture-mapped objects using a real time interactive 3D graphics 
system including user-manipulabl^ controls, said system displaying at least one 3D object 
based at least in part on a morphedVexture map comprising plural texels representing a 
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2D image, each texel corjiprising plural texel components, said texture morphing and 
display method including 

(a) before real-time imaging, pre-decomposing said texels of said texture map 
representing a 2D imag^ into plural texel components and precalculating incremental 
morph parameter valu^ for said texel components, including rounding down calculated 
incremental interpolatifon values to the closest integer values to provide integer results 
and calculating period counter values based on non-integer remainders of said calculated 
incremental interpolation values; 



(b) at least in 



at 



component values 
(c) at least ir 



component values 
compensate for 



generating an 



partial response to user interaction with said controls, changing texel 



a first periodic frequency based on said integer results; 
partial response to said period counter, further changing said texel 
a second periodic frequency less than said first periodic frequency to 
approximation errors introduced by step (b); and 



at 



image display based at least in part on said changed and further 



changed texel comp|onent values by texture mapping said morphed texture maps to apply 
corresponding 2D ii^nages onto at least one object surface . 



33. (Currently amended) In a real-time interactive graphics system including at 
least one user-manipulable control, a method for generating animation objects in real 
time by morphing a source texture map representing a 2D source image including plural 
texels each having plural components, into a target texture map representing a 2D target 
image including plural t^els each having plural components, said method comprising: 
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(a) calculating incremental morph parameter values for texels of said first texture 
map, and incrementally interpolating the value of said plural texel components of said 
first texture map over ti\je based on said calculated uniform incremental morph 
parameter values so as to morph said first texture map toward said second texture map 
including repetitively adding said incremental morph parameters to the texel components 
to produce a corresponding sequence of intermediate morphed texel component states; 

(b) using an intermediate texture map generated by step (a) to texture map aft -said 
intermediate morphed texel component states onto a surface of at least one animation 
objec t to thereby apply a morphea 2D image onto said surface ; 

(c) controlling at least one ©f the displayed orientation and position of said texture- 
mapped animation object at least impart in response to user manipulation of said control; 
and \ 

(d) generating an image based a\ least in part on said controlled texture-mapped 
animation object. \ 

34. (Currently amended) A storagei device for use with a real-time interactive 
graphics system including at least one user^manipulable control, said storage device 
storing information used by said system for generating animation objects in real time by 
morphing a source texture map representing k 2D source uTiage including plural texels 
each having plural components, into a target texture map representing a 2D target image 
including plural texels each having plural components, said storage device comprising: 
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a first storage portion that stores information controlling said system to calculate 
incremental morph parameter values for texels of said source texture map, and to 
incrementally interpolate the values of said plural texel components of said first texture 
map over time into values off plural texel components of said target texture map by 
uniform integer amounts based on said calculated incremental morph parameter values so 
as to morph said source texture map through at least one intermediate texture map toward 
said target texture map; \ 

^ a second storage portionUhat stores information controlling said system to use 
texture-map said intermediate texture map to texture map onto at least one surface of an 
animation objec t to thereby apply a morphed 2D image onto said surface ; and 

a third storage portion that stores information controlling at least one of the 
displayed orientation and position fondisplay of said texture-mapped animation object at 
least in part in response to user manipmation of said control. 
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